Introduction: Viral hepatitis B (HBV) in pregnancy is a risk for childhood transmission where the majority become chronically infected. In Uganda, HBV is not tested for during antenatal, therefore the number of infected, infectious, immune and none-immune pregnant women is unknown curtailing efforts to prevent mother to child transmission. Methods: We conducted a descriptive cross-sectional study involving 254 pregnant women from four health centers in Mbarara Municipality. HBV status was assessed using an immunochromatographic (COMBO) kit, the type of infection; based on demonstration of anti hepB core IgM (acute infection) and total core IgG antibodies (chronic infection) and infectiousness; based on the presence of HBeAg and/or a quantitative HBV viral load ≥ 20,000 IU/mL. Immunity was determined using the COMBO kit and HBsAb quantification ELISA. One was deemed immune to HBV if HBsAb titers were ≥10 mIU/mL. Results: The prevalence of HBV infection was 1.2%; 33% and 67% with acute and chronic HBV respectively. 33% were infectious based on a high viral load, none had detectable HBeAg. 14% were immune; amongst whom 72% had natural exposure and 18% after vaccination. There was insufficient immunity in 11% with a majority (75%) having acquired immunity following vaccination. Conclusion: The prevalence of HBV is low and most of those are chronically infected. HBeAg and Hepatitis B viral load should be performed when evaluating infectiousness. Further, there is a high transmission of HBV among adults and a low uptake of the HBV vaccine in Mbarara Municipality.
Background
Hepatitis B virus causes morbidity and mortality especially among persons that are chronically infected [1] . The risk for chronic hepatitis B infection is largely dependent on the age of acquisition of the virus; transmission to neonates and children below 5 years result in 90% of them developing chronic Hepatitis B [2] due to inability of the body to mount sufficient immunity to eradicate the virus [3] . Pregnant women are a major source of infection to children from whom transmission occurs during pregnancy, at birth or early infancy through contact with various body fluids [4] .
Infectiousness of Hepatitis B or risk of transmission depends on replication of the virus which is evidenced by the presence of HBeAg or Hepatitis B viral load ≥20,000 IU/mL [5] . Therefore, in order to prevent this mother-to-child transmission, there is a need to identify pregnant women who are infected as well as those that are infectious so that preventive measures are instituted during and shortly after birth.
At present observation of the Uganda antenatal integrated register Health management information system (HMIS) form 071 shows that there is no routine testing for Hepatitis B during pregnancy as it is for other infections like HIV and Syphilis, yet routine vaccination against hepatitis was not publically available until 2012 under the Uganda National Extended Program on Immunization (UNEPI) [6] . Thus, the magnitude of infection among pregnant women is unknown, and no specific preventive measures are instituted before, during and after birth. Data from the Uganda Population-Based HIV Impact Assessment (UPHIA) put the Country's prevalence of Hepatitis B virus at 4.1% [7] . Unfortunately, this surveillance report is silent on the prevalence of Hepatitis B among pregnant women; moreover, there is evidence of the infection being particularly higher among pregnant women than in the general population. For instance, in a study done among 379 pregnant women in 2 regional referral hospitals, Gulu and Lacor hospitals both were located in northern Uganda, the prevalence of hepatitis B was 11.8%, which was higher than the 4.6% in the mid-northern region [7] and 14.9% of these women were potentially infectious based on detection of a positive Hepatitis B envelop antigen (HBeAg) [8] . There was a likelihood that this study under-reported the potential infectiousness of these pregnant women. Recent studies have shown patients in whom the HBeAg is negative yet they have a high Hepatitis B viral load ≥20,000 IU/mL [9] and thus infectious.
The ability of the body to protect itself from infection or immunity [10] can be acquired artificially through vaccination) or naturally after recovery from infection. In both scenarios, the individual develops anti-hepatitis B surface antibodies, but these should exceed 10 mlU/mL for them to be protected from infec- [11] . This study was designed to determine the prevalence of viral Hepatitis B among pregnant women, classify whether the infection was acute or chronic, determine whether the pregnant women were infectious or not and to evaluate immunity among those who were HBV negative.
Methodology

Study Sites
The study was carried out at four (4) public health centers in Mbarara Municipality that were Mbarara Municipal Council Health Centre IV (MMCHCIV),
Biharwe Health Centre III (BHCIII), Nyamitanga Health Center III (NHCIII)
and Kakoba Health Center (KHCIII).
Study Design and Duration
This was a descriptive cross-sectional study employing quantitative methods of data collection. Data were collected from September 2018 to November 2018
Study Population
All pregnant women who attended antenatal care (ANC) from the study sites during the study period were considered eligible. The study included consented pregnant women but it excluded those pregnant women who had; high blood pressure 140/90 mmHg, bleeding from the vagina and axillary body temperature above 38.3˚C. These pregnant women, however, were to be included if they recovered and visited ANC at the selected health facilities within the sample collection period.
Sample Size Estimation (Formula and Assumption)
The sample size was calculated based on Kish-Leslie's formulae for cross-sectional studies [12] . The prevalence of 19.4% was used where 9.4% was calculated from 11.8% prevalence of Hepatitis B among pregnant women in Northern Uganda [8] . This was multiplied by 0.8% prevalence of Hepatitis B in Southwestern Uganda [7] . We added 10% since pregnant women were engaged in unprotected sex, a known risk factor for STIs compared with the general population [13] and we added 10% of the calculated sample size to cater for attrition and missing data. We enrolled 254 pregnant women.
Sampling Procedure
We used stratified sampling in which the four study sites were designated as an individual stratum. We applied proportionately by probability based on the average number of pregnant women seen at ANC each day at every Health Center.
This was determined by dividing the number of pregnant women who had attended ANC at each Health Centre in the past one week (before the study) by the total number that attended ANC at all the four health units in that week and multiplied this by the desired sample size (254). Participants were enrolled 
Study Procedures
As part of the consent process, pregnant women were informed about Hepatitis B; its transmission, symptoms and prevention, the study purpose and procedures after the Health talk at the Antenatal waiting area. Consenting was carried out by RAs who were trained counselors. Thereafter consented participants were subjected to an interviewer guided questionnaire which captured information on social demographics, vaccination status, and clinical history. This was followed by a blood draw where a maximum of 5 mL of Blood was collected into two vacutainers (plain and EDTA tubes) for protocol approved tests as well as other routine ANC tests using either 21 or 23-gauge needle. The samples collected in the plain vacutainers were allowed to stand at room temperature for 5 minutes in order for coagulation to take place. The coagulated blood was centrifuged at 3000 rpm for 5 minutes from which we harvested 1mL of serum and transferred 
Data Analysis
Data were entered into a laboratory work list, and thereafter transferred into 
Ethical Considerations
This study was of high risk in a way that it triggered psychological discomfort and physical discomfort due to anxiety about additional tests to those normally carried out for ANC. We, however, attempted to make it less discomforting by;
providing pretest and post-test counselling. The study was approved by Institutional Ethical Review Committee of Mbarara University of Science and permission to collect data from the four health centers was granted by the department of health of Mbarara Municipal Council. Only Consented participants were enrolled. 
Results
Demographic Characteristics of Study Participants
Prevalence of Hepatitis B Surface Antigen
Type of Hepatitis B Infection (Acute or Chronic)
Figure 2: Overall 3 participants (1.2%) were positive for the HBsAg. Of these 1 (33%) had an acute infection and 2 (67%) had chronic infection. i.e. HBsAb titers < 10 mIU/mL while 88% (32/36) had sufficient immunity i.e.
Evaluation of Infectiousness of HBV among HBsAg Positive Participants
Evaluation of Immunity
HBsAb ≥ 10 mIU/mL. Comparing Natural and artificial immunity HBsAb titers,
(1/26) of the naturally exposed participants had insufficient immunity, and 30% (3/10) of the artificially vaccinated participants had insufficient immunity. Furthermore, the 3/10 artificially vaccinated participants with insufficient immunity; we analyzed for the number of vaccine doses and their individual HBsAb titers, we discovered that 2/3 had completed their vaccination dosage (3 doses) and the HBsAb titers were tending to 10 mIU/mL. On the other hand, 1/3 had no knowledge of vaccination. 
Discussion
Prevalence of Pregnant Women Positive for Hepatitis B Surface Antigen
The prevalence of Hepatitis B surface antigen positivity (HepB infection) was 1.2%. This value may be comparable to a recent population survey of Hepatitis B in south western Uganda of 0.8% [7] . However, in the 2017 survey, a larger sample size was used and they studied a general population. Our findings are much lower than the 11.8% among pregnant women in Northern Uganda [8] this may be due to the regional differences in the prevalence of HBV between southwest (0.8%) and Mid-northern Uganda (4.6%) [7] . The prevalence in our study was lower than 3% of the country prevalence of hepatitis B in women aged 16 -64 [7] . Hence this is reflective of the fact that Hepatitis B prevalence in Southwestern Uganda is still low.
Type of Hepatitis B Infection (Acute or Chronic)
Hepatitis B is said to be acute if it lasts for less than 6 months or chronic if it lasts for more than 6 months [4] . The distinction between these 2 types of infection can be made by relying on the presence of demonstrable antibodies to the core antigen [14] . Acute hepatitis B is suspected if there are detectable IgM antibodies to the Hep B core Ag, while a presence of IgG antibodies is indicative of Chronic Hepatitis B. In our study 33.3% of those actively infected with HBV were positive for the HepB core IgM, 66.7% had negative HBcAb IgM but positive HBcAb IgG an indication of chronic hepatitis B infection [14] . In a cohort study with over 1.7 million individuals done in British Colombia from 1990-2015 describing the characteristics of people diagnosed with acute and chronic hepatitis B virus (HBV) infection, 4.3% of the individual had acute Hepatitis B infection and 95.7% of the individuals had chronic infection [15] . In both studies high values were reported for chronic infection however, the difference between our findings and those from the Colombian study may be because our study was a cross-sectional and sample size was 254 participants. Our findings are reflective of what is happening elsewhere in that many individuals have chronic hepatitis B [15] . The greatest (95%) transmission of HBV is during perinatal period, 30% in children below the age of 5 [2] . Most of these infections result in the development of chronic HepB. On the other hand, only 5% of healthy adults infected with HBV will develop chronic HepB [16] ; therefore, a high chronic hepatitis B is reflective of perinatal and early childhood transmission.
We cannot conclusively deduce that 33.3% of our individuals had acute infection. Hepatitis B core antibody IgM is detectable in both acute viral Hepatitis B and acute-on-chronic HepB reactivation [17] . Quantification of HBcAb IgM is useful to distinguish acute viral hepatitis B infections from acute on chronic HepB reactivation [18] . However, this was not done in this study. Another effective way to determine individuals with chronic hepatitis B is to repeat HBsAg test after six months [14] .
Evaluation of Infectiousness HBV among HBsAg Positive Individuals
Evaluation of infectiousness of HBV is determined based on the detection of the envelope antigen [14] and viral load above 20,000 IU/mL [5] both of which reflect active viral replication. In this study, none of the HBsAg positive individuals had a demonstrable Hepatitis B envelop antigen, 33% of chronic Hepatitis B individuals had a high viral load above 20,000 IU/mL but with a negative HBeAg. Such individuals, have been reported to harbor a mutant form of HBV that does not produce HBeAg, due to a mutation in the precore or core promoter region [16] , alternatively, patients may seroconvert, through development of HepBeAb. In addition, a study done in Singapore about chronic HBV infection in pregnancy revealed that spontaneous HBeAg seroconversion among HBeAg positive pregnant women occur during peripartum period yet the mother continue having a high viral load [19] . Therefore, it is plausible to believe that our HBsAg positive individual with viral load > 20,000 IU/mL had HBeAg seroconversion during peripartum or a mutant HBV. Hence, determining HBV viral load would be more important in determining HBV infectiousness as compared to testing HBeAg.
Evaluation of Immunity
Immunity to hepatitis B can be acquired naturally; (when an individual suffers from Hepatitis B and develops antibodies to the surface antigen) or artificially through vaccination [4] .
In this study, it was observed that 14.6% tested HBsAb positive (a marker for HBV immunity) and majority of these (72%) had acquired immunity to HBV naturally. This implies that there is a high rate of transmission of HBV especially among adults but because they have a competent immune system, they are able to develop antibodies that clear the infection [3] and that very few individuals are immune as a result of being vaccinated. The findings of a high rate of transmission have implications, especially given the role of Hepatitis B in the causa-tion of Cancer of the liver. Suffice to note that HBV integrates and persists for life in the hepatocyte nuclei as covalently closed circular DNA (cccDNA) [4] thus the virus may reactivate when HBsAb levels reduce [11] ; moreover the integrated virus accelerates procarcinogenic events that trigger hepatocyte turnover [3] and may lead to cancer of the liver. Our findings are different from what was observed among Health Care Workers (HCWs) in Indonesia where 18.5% had natural immunity and 36% had artificial immunity [20] . This difference is expected and it would probably be observed in our study had it been done among HCWs in whom HepB vaccination is offered before one starts to interface with patients. Furthermore, unlike in Uganda where it started in 2012 [6] HepB vaccination in many developed countries has been a routine for decades, therefore most individuals have artificial immunity, taken together, these results imply that there is a low uptake of Hepatitis B vaccine and a high transmission of HBV among adults. The only effective way to reduce HBV infection among adults, is to test and actively immunize individuals who are found HBsAg negative while those found HBsAg positive, HBV monitoring and treatment should be initiated [5] . In children; babies born to HBsAg and HBeAg positive mothers Hepatitis B immunoglobulins together with HepB vaccine should be given within 24 hours of birth; on the other hand, babies born to HBsAg positive yet HBeAg negative should be given HepB vaccine within 24 hours of birth [5] .
What's more, the presence of antibodies to the HBsAg its self is not an indication of sufficient protection from HBV re-infection or reactivation. Sufficient protection to HBV is observed when HBsAb titers are greater than 10 mIU/mL [5] . In this study, we observed that 11% of those who were HBsAb positive did not have sufficient immunity (HBsAb < 10 mIU/ml) and the majority (75%) had acquired immunity following artificial vaccination. Findings from a study in Pakistan reported that among the vaccinated children immunity dropped to 39.8% between the age of 7 -19 but improved when a booster dose was administered [21] . In this study, it was not possible to verify when the vaccine was given or the quality of the vaccine that was administered, all of which affect the level of immunity after artificial vaccination, alternatively, it's a possibility that the participants had recently been vaccinated, thus they need time to build sufficient immunity, which warrants follow up evaluation. In general, these findings, therefore, indicate the need to perform HBsAb quantification test so as to determine whether those vaccinated have sufficient immunity.
Study Limitations
This study was carried out on pregnant women attending ANC at lower health centers and thus the results may not be applied to higher health centers e.g referrals and private hospitals.
Majority of participants were from Mbarara District, there is a need to assess the situation in other districts.
A quantification HBcAb IgM test was not done, thus the conclusion of either acute viral infection or acute on chronic reactivation was not possible. 
Conclusions
• This study has found that the prevalence of Hepatitis B among pregnant women at lower health centers in Mbarara municipality is 1.2%.
• Of those infected with HBV, 67% had chronic hepatitis B while 33% had acute viral hepatitis B infection or acute on chronic hepatitis B reactivation.
• There was no demonstrable HBeAg among HBsAg positive pregnant women, however, HBV viral load above 20,000 IU/mL was observed in 33%; therefore, when determining infectiousness one needs to assay for both HBeAg and HBV viral load.
• There are many individuals (84.2%) at risk of HBV infection, since they lack protective antibodies in blood • 14.6% of pregnant women are immune to hepatitis either following recovery from a natural exposure (10.2%) or after receiving a vaccine (3.9%). Of those with positive HBsAb, 11% had insufficient immunity (HBsAb < 10 mIU/mL) to HBV and 75% of these had acquired immunity by artificial vaccination.
Recommendations
1) A quantification test of HBcAb IgM to distinguish between acute viral hepatitis B and acute chronic hepatitis B reactivation. 2) Genotyping of HBV among HBeAg negative to evaluate the role of mutation 3) Since many pregnant women were not vaccinated against hepatitis B yet there was a significant transmission, efforts should be put in place to vaccinate the community of Mbarara Municipality 4) Evaluate the levels of HBsAb especially among of the artificial immunity, so that booster vaccination is offered. 5) Routine HBsAg testing of pregnant women during antenatal visits because of the asymptomatic nature of HBV.
